We propose a new family-level classification of caecilians that is based on current understanding of phylogenetic relationships and diversity. The 34 currently recognised genera of caecilians are diagnosed and partitioned into nine family-level taxa. Each family is an hypothesised monophylum, that, subject to limitations of taxon sampling, is well-supported by phylogenetic analyses and is of ancient (Mesozoic) origin. Each family is diagnosed and also defined phylogenetically. The proposed classification provides an alternative to an exclusive reliance upon synonymy in solving the longstanding problem of paraphyly of the Caeciliidae.
Introduction
Until 1968, all caecilian amphibians (Gymnophiona) were included, by default, in a single family, the Caeciliidae. Since 1968, classifications of between three and ten families (e.g., Table 1 ) have been proposed by different authors (Taylor, 1968 (Taylor, , 1969 Nussbaum, 1977 Nussbaum, , 1979 Wake & Campbell, 1983; Duellman & Trueb, 1986; Laurent, 1984 Laurent, , 1986 Lescure et al., 1986; Nussbaum & Wilkinson, 1989; Hedges et al., 1993; Frost et al., 2006; . Nussbaum & Wilkinson (1989) reviewed the several substantially different classifications proposed in the 1980s (Wake & Campbell, 1983; Duellman & Trueb, 1986; Lescure et al., 1986; Laurent 1986 ) and advocated adoption of a 'conservative' six-family system to stabilise caecilian classification.
A major problem with Nussbaum & Wilkinson's (1989) conservative classification was that the Caeciliidae, essentially what is left when the other proposed families are differentiated, was paraphyletic with respect to the Typhlonectidae (Nussbaum, 1979) . Nussbaum & Wilkinson (1989) argued that this paraphyly should be accepted until understanding of phylogeny had progressed sufficiently to enable a more meaningful and useful revised classification based only upon monophyla. Subsequent phylogenetic studies, morphological and molecular (Hedges et al., 1993; Wilkinson & Nussbaum, 1995; Wilkinson, 1997; Wilkinson et al., 2002 Wilkinson et al., , 2003 San Mauro et al., 2004 Frost et al., 2006; Roelants et al., 2007; Zhang & Wake, 2009) , have confirmed the paraphyly of the Caeciliidae with respect to the Typhlonectidae, and raised the possibility that the Caeciliidae is paraphyletic also with respect to the Scolecomorphidae (Wilkinson, 1997; Wilkinson et al., 2003; Frost et al., 2006; . Whereas most subsequent workers adopted Nussbaum & Wilkinson's (1989) classification, some proposed to resolve the paraphyly of the Caeciliidae solely through synonymy. Thus, Hedges et al. (1993) proposed synonymy of Typhlonectidae with Caeciliidae, and Frost et al. (2006) treated both Scolecomorphidae and Typhlonectidae as synonyms of Caeciliidae.
Molecular phylogenetic studies (Gower et al., 2002; Frost et al., 2006; Roelants et al., 2007; Zhang & Wake, 2009) have also revealed that the Ichthyophiidae (sensu Nussbaum & Wilkinson, 1989 ) is paraphyletic with respect to the Uraeotyphlidae. Frost et al. (2006) removed this paraphyly by placing the Uraeotyphlidae in the synonymy of the Ichthyophiidae. Frost et al. (2006) succeeded in producing a family-level classification based only on monophyla but recognised just three families. In contrast, persisted with the six-family FIGURE 1. Phylogenetic relationships of the nine caecilian families recognised herein, based on recent molecular evidence (see text). Times of divergence are based on mean age estimates from Zhang & Wake (2009; main chronogram) and Roelants et al. (2007;  dotted lines arising from each node). Grey horizontal line indicates the K/T boundary.
ORDER Gymnophiona ò , 1832
Lissamphibians with elongate annulate bodies, lacking limbs and girdles. Based on current understanding of phylogeny, the extant Gymnophiona comprise all descendents of the last common ancestor of, for example, Rhinatrema bivittatum and Caecilia tentaculata.
I. FAMILY Caeciliidae Rafinesque, 1814
Oscaeciliidae Lescure, Renous & Gasc, 1986 Type genus: Caecilia Linnaeus, 1758.
Diagnosis:
The only caecilians with imperforate stapes, inner mandibular teeth, eyes surrounded or covered by the maxillopalatine, and all teeth monocusped.
Phylogenetic definition: All caecilians more closely related to Caecilia tentaculata than to Typhlonectes compressicauda.
Distribution: South and Central America. Content: Two genera, 42 species. Remarks: Notwithstanding the variation within the family, species of the two genera Caecilia and Oscaecilia are, as far as is known, very similar in cranial osteology and myology, and although not many unambiguous synapomorphies of the group are known, there can be little doubt that together they are monophyletic. Sampling in molecular phylogenetic studies (e.g., Roelants et al., 2007; Zhang & Wake, 2009 ) has been very limited, but these provide nothing but additional support for monophyly. In our opinion, restricting the content of Caeciliidae to Caecilia and Oscaecilia is preferable to resolving "caeciliid" paraphyly through synonymies alone because it yields a far more morphologically homogenous and yet still substantial (more than one fifth of all caecilian species) and old monophyletic group. Monophyly of the constituent genera, which are distinguished on the basis of a single imperfect character (orbit open or closed), is far from certain. One species of Caecilia (C. gracilis) is reported to sometimes have eyes covered by bone (e.g., Nussbaum & Wilkinson, 1989) . Diversity and relationships within the group is in need of substantial further study. FIGURE 2. Volume reconstruction of high-resolution x-ray computed tomography (HRXCT) data showing skull of Caecilia tentaculata (MW 5138, field series of Natural History Museum, London [BMNH] ). Left side from top to bottom: cranium in dorsal and palatal view. Right side from top to bottom: cranium in lateral view, mandible in lateral and dorsal view. Scale bar = 1mm. Scan parameters: a molybdenum target set at 110kV and 160μA; scan data were collected at 2.8 frames per second over 3142 projections in 360˚; reconstructed voxel size of 19μm. Abbreviations as in Appendix.
Caecilia Linnaeus, 1758
Type species: Caecilia tentaculata Linnaeus, 1758 (Fig. 2) by subsequent designation of Dunn (1942) .
Diagnosis: The only caeciliids with eyes not covered by bone. Distribution: Bolivia, Brazil, Colombia, Ecuador, French Guiana, Guyana, Peru, Suriname, Venezuela.
Content: 33 species (abitaguae, albiventris, antioquiensis, armata, attenuata, bockermani, caribea, corpulenta, crassiquama, degenerata, disossea, dunni, flavopunctata, gracilis, guntheri, leucocephala, inca, isthmica, marcusi, mertensi, nigricans, occidentalis, orientalis, pachynema, perdita, pressula, subdermalis, subnigricans, subterminalis, tentaculata, tenuissima, thompsoni, volcani) .
Oscaecilia Taylor, 1968
Type species: Caecilia ochrocephala Cope, 1866 by original designation.
Diagnosis: The only caeciliids with the eyes covered by bone. Distribution: Colombia, Costa Rica, Ecuador, French Guiana, Guyana, Panama, Peru. Content: Nine species (bassleri, elongata, equatorialis, hypereumeces, koepckeorum, ochrocephala, osae, polyzona, zwiefeli) .
II. FAMILY Dermophiidae Taylor, 1969
Geotrypetidae Lescure, Renous & Gasc, 1986 Type genus: Dermophis Peters, 1879.
Diagnosis: The only viviparous caecilians with secondary annuli and annular scales. Phylogenetic definition: All caecilians more closely related to Dermophis mexicanus than to Siphonops annulatus and/or to Hypogeophis rostratus.
Remarks: This clade has been recovered or uncontradicted by all relevant molecular phylogenetic studies (Hedges et al., 1993; Frost et al., 2006; Roelants et al., 2007; Zhang & Wake, 2009) . The phylogenetic definition reflects the fact that the interrelationships of the Dermophiidae, Indotyphlidae and Siphonopidae are currently the least certain of the higher-level phylogenetic relationships of caecilians. Taylor (1969) introduced Dermophiinae for the paraphyletic grouping of all "caeciliids" except Caecilia and Oscaecilia, and first use of Dermophiidae at the family level denoted the same group (Laurent, 1984) , whereas Wake & Campbell (1983) employed the name only at subfamilial level and refined the content by transferring Microcaecilia, Parvicaecilia and their new genus Minascaecilia to the "Caeciliinae". Minascaecilia is a junior synonym of the dermophiid Gymnopis (Nussbaum, 1988) , and we consider Microcaecilia and Parvicaecilia to be members of the Siphonopidae. Dermophiidae appears to be the oldest available family-group name for the four genera included in this clade, although its current content and meaning is quite different from earlier uses.
Distribution: Africa, Central America, South America. Content: Four genera, 13 species.
Dermophis Peters, 1879
Type species: Siphonops mexicanus Duméril & Bibron, 1841 (Fig. 3) by subsequent designation of Noble (1924 
Gymnopis Peters, 1874
Type species: Gymnopis multiplicata Peters, 1874 by original monotypy. Diagnosis: The only dermophiids with eyes covered by bone. Distribution: Belize, Costa Rica, El Salvador, Guatemala, Honduras, Nicaragua, Panama. Content: Two species (multiplicata, syntrema).
Schistometopum Parker, 1941.
Type species: Dermophis gregorii Boulenger, 1894 by original designation. Diagnosis: The only dermophiids with eyes not covered with bone, tentacular apertures closer to the eyes than to the nares, and inner mandibular teeth.
Distribution: Democratic Republic of Congo, Kenya, São Tomé, Tanzania. Content: Two species (gregorii, thomense).
III. FAMILY Herpelidae Laurent, 1984
Type genus: Herpele Peters, 1879.
Diagnosis:
The only caecilians with perforate stapes, no separate septomaxillae or prefrontals, and multiple small antotic foramina on each side (see Fig. 11 ).
Phylogenetic definition: All caecilians more closely related to Herpele squalostoma than to Caecilia tentaculata.
Remarks: Phylogenetic analyses of molecular data (Wilkinson et al., 2003; Frost et al., 2006; Roelants et al, 2007) have revealed this lineage to be the sister group of all other sampled "caeciliids". A perforate stapes is a plesiomorphic condition that further supports the hypothesis that this lineage lies outside the other "caeciliids". The content of the family is quite different from that of Laurent's (1984) Herpelinae, which included all old world "caeciliids".
Distribution: Africa. Content: Two genera, nine species.
Boulengerula Tornier, 1896
Type species: Boulengerula boulengeri Tornier, 1896 by original monotypy. Diagnosis: The only herpelids with fused nasopremaxillae (lacking separate nasals and premaxillae). Distribution: Kenya, Malawi, Rwanda, Tanzania. Content: Seven species (boulengeri, changamwensis, denhardti, fischeri, niedeni, taitanus, uluguruensis) .
Herpele Peters, 1879
Type species: Caecilia squalostoma Stutchbury, 1834 ( 
IV. FAMILY Ichthyophiidae Taylor, 1968
Epicriidae Fitzinger, 1843 (Lescure et al., 1986) Uraeotyphlidae Nussbaum, 1979 (e.g. Duellman & Trueb, 1986 Hillis, 1991; Laurent, 1986; Lescure et al., 1986; Nussbaum & Wilkinson, 1989; Pillai & Ravichandran, 1999; Wilkinson & Nussbaum, 1996 , 1997 Type genus: Ichthyophis Fitzinger, 1826. Diagnosis: The only caecilians with partial external division of the atrium and a long anterior pericardial space.
Phylogenetic definition: All caecilians more closely related to Ichthyophis glutinosus than to Caecilia tentaculata.
Remarks: Uraeotyphlinae was established by Nussbaum (1979) as a sub-family of the Ichthyophiidae. Subsequent elevation to family rank (Duellman & Trueb, 1986 ) was based on the hypothesis that Uraeotyphlus is more closely related to "higher caecilians" than to other ichthyophiids. This hypothesis has been overturned by subsequent morphological (Wilkinson & Nussbaum, 1996) and molecular San Mauro et al., 2004 , 2005 Frost et al., 2006; Roelants et al., 2007; Zhang & Wake, 2009 ) phylogenetic analyses. Molecular phylogenetic studies (Gower et al., 2002; Frost et al., 2006; Roelants et al., 2007) also show that continued recognition of the Uraeotyphlidae renders the Ichthyophiidae paraphyletic by virtue of Ichthyophis bombayensis being more closely related to sampled Uraeotyphlus than to other sampled Ichthyophis. We adopt Frost et al.'s (2006) solution to this paraphyly at the family level by accepting Uraeotyphlidae as a junior synonym of Ichthyophiidae. The problem of paraphyly remains at the genus level and is not addressed here. Additionally, whereas we have no reason to suspect that Uraeotyphlus is not monophyletic, Caudacaecilia and Ichthyophis are distinguished only on the basis of the absence or presence of inner mandibular teeth, and Ichthyophis was found to be paraphyletic with respect to Caudacaecilia by Roelants et al. (2007) . We consider both genera to be in need of revision. coined the term Diatriata for "ichthyophiids" + "uraeotyphlids" = Ichthyophiidae, which can now be abandoned as a clade name.
Distribution: South and Southeast Asia. Content: Three genera and 50 species. Content: 38 species (acuminatus, alfredii, atricollaris, bannanicus, beddomei, bernisi, biangularis, billitonensis, bombayensis, daribokensis, dulitensis, elongatus, garoensis, glandulosus, glutinosus, humphreyi, husaini, hypocyaneus, javanicus, khumhzi, kodaguensis, kohtaoensis, laosensis, longicephalus, mindanaoensis, monochrous, moustakius, nokrekensis, orthoplicatus, paucisulcus, pseudangularis, sendenyu, sikkimensis, singaporensis, sumatranus, supachaii, tricolor, youngorum) .
Uraeotyphlus Peters, 1879
Type species: Coecilia oxyura Duméril & Bibron, 1841 by subsequent designation of Noble (1924) .
Diagnosis: The only ichthyophiids with tentacular apertures far forward, below the nares. Distribution: India. Content: Seven species (malabaricus, oxyurus, narayani, menoni, interruptus, gansi, oommeni) .
V. FAMILY Indotyphlidae Lescure, Renous & Gasc, 1986
Type genus: Indotyphlus Taylor, 1960 . Diagnosis: The only caecilians with imperforate stapes, inner mandibular teeth, some teeth bicusped, eye at the border of the squamosal and maxillopalatines, and either viviparity with neither scales nor secondary annuli, or oviparity.
Phylogenetic definition: All caecilians more closely related to Hypogeophis rostratus than to Siphonops annulatus and/or Dermophis mexicanus.
Remarks: With the exception of Frost et al. (2006) , a clade comprising the "caeciliids" of the Seychelles and India has been found repeatedly in molecular phylogenetic analyses (Wilkinson et al., , 2003 Roelants et al., 2007; Zhang & Wake, 2009 ). The phylogenetic definition reflects the fact that the interrelationships of the Dermophiidae, Indotyphlidae and Siphonopidae are currently the least certain of the higher-level phylogenetic relationships of caecilians. The group has no known unambiguous synapomorphies but is readily diagnosed by combinations of characters. We are much less certain of the phylogenetic relationships of the two African genera (Idiocranium and Sylvacaecilia). These are the only Old World genera of caecilians that have yet to be represented in any molecular phylogenetic study, and we include them within the Indotyphlidae on the basis of their morphological similarity to the Indo-Seychellean species and because it is not easy to produce as simple a diagnosis for only the Indo-Seychelles species (excluding the African taxa). Lescure et al. (1986) did not include Idiocranium, Praslinia or Sylvacaecilia in their classification. They placed the included Seychelles genera (Hypogeophis and Grandisonia) in different Epifamilies, and Grandisonia and the Indian genera (Gegeneophis, Indotyphlus) in separate Infrafamilies, proposing the Tribe Indotyphlini for the Indian genera and the Infrafamily Grandisoniilae for only the genus Grandisonia. These are the oldest available family-group names of which we are aware, and we prefer to use the former.
Subsequent workers have followed Taylor (1968) in including the Seychelles caecilian Hypogeophis brevis Boulenger, 1911 in Grandisonia. Molecular data (Hedges et al., 1993; Zhang & Wake, 2009 , Gower et a1, 2011 do not convincingly resolve the relationships of Hypogeophis rostratus and the species of Grandisonia, but do suggest that Grandisonia sensu is paraphyletic with respect to Hypogeophis. Morphological data suggest that brevis is the sister species of Hypogeophis rostratus (they are the only Seychelles caecilians with strongly projecting snouts, tentacles placed far anterior and tentacular grooves covered with bone) and on that basis we herein return this species to Hypogeophis, which facilitates much simpler diagnoses of the genera and might contribute also to resolving the problem of the paraphyly of Grandisonia.
We have employed the presence or absence of a bony eminentia olfactoria in generic diagnoses within this family. Where present, this process projects from the floor of a nasal cavity and divides partially divides it into medial and longitudinal cavities. The structure is illustrated in, for example, Ramaswamii (1941) .
Distribution: Seychelles, India, Africa. Content: Seven genera, 21 species.
Gegeneophis Peters, 1879
Type species: Epicrium carnosum Beddome, 1870 by original monotypy.
Diagnosis:
The only indotyphlids with the eyes covered by bone.
Distribution: India. Content: 11 species (carnosus, danieli, fulleri, goaensis, krishni, madhavai, mhadeiensis, nadkarnii, pareshi, ramaswamii, seshachari) .
Grandisonia Taylor, 1968
Type species: Hypogeophis alternans Stejneger, 1893 by original designation.
Diagnosis: The only indotyphlids with eyes and tentacular grooves not covered by bone, tentacular apertures not adjacent to or above level of eyes, and olfactory chambers partially divided by bony eminentia olfactoria.
Distribution: Seychelles. Content: Three species (alternans, larvata, sechellensis).
Hypogeophis Peters, 1879
Type species: Coecilia rostrata Cuvier, 1829 by subsequent designation of Parker (1958) .
Diagnosis:
The only indotyphlids with eyes not covered by bone, tentacular grooves covered by bone, and mesethmoid not massively exposed between frontals.
Distribution: Seychelles.
Content: Two species (brevis, rostratus).

Idiocranium Parker, 1936
Type species: Idiocranium russeli Parker, 1936 by original designation and monotypy. Diagnosis: The only caecilians with massive exposure of the mesethmoid between the nasals. Distribution: Cameroon. Content: One species (russeli).
Indotyphlus Taylor, 1960
Type species: Indotyphlus battersbyi Taylor, 1960a (Fig. 6 ) by original designation and monotypy. Diagnosis: The only indotyphlids with tentacular apertures close to and slightly above the level of the eye. Distribution: Seychelles. Content: Two species (battersbyi, maharashtraensis).
Praslinia Boulenger, 1909
Type species: Praslinia cooperi Boulenger, 1909 by monotypy. Diagnosis: The only indotyphlids with the tentacular apertures adjacent to the eyes. Distribution: Seychelles. Content: One species (cooperi).
Sylvacaecilia Wake, 1987
Type species: Geotrypetes grandisonae Taylor, 1970 by original designation and monotypy. Diagnosis: The only indotyphlids with eyes and tentacular grooves not covered by bone, tentacular apertures not adjacent to or above the level of the eyes, and olfactory chambers lacking bony eminentia olfactoria.
Distribution: Ethiopia. Content: One species (grandisonae).
VI. FAMILY Rhinatrematidae Nussbaum, 1977
Type genus: Rhinatrema Duméril & Bibron, 1841. Diagnosis: The only caecilians with the paired m. adductores mandibulae externi extending through the upper temporal fenestra to the mid-dorsum of the cranium.
Phylogenetic definition: All caecilians more closely related to Rhinatrema bivittatum than to Caecilia tentaculata.
Remarks: The monophyly and distinctiveness of the Rhinatrematidae, and its special status as sister group to all other caecilians, has not been seriously doubted since Nussbaum (1977) reported the substantial differences between the South American and Asian forms that Taylor (1968) had included in his Ichthyophiidae, and partitioned that family. There has been little taxonomic work on Epicrionops and no new taxa or synonyms established since Taylor's (1968) monograph. Most of the species are very poorly known and there are no known synapomorphies of the genus. These facts suggest that directed fieldwork and a thorough taxonomic review are merited. Although all three species of Rhinatrema share the derived condition of having short tails, monophyly of the genus is uncertain given that the recently described R. ron shares some features (large size, plicate palatal mucosa, somewhat longitudinal vent) with some species of Epicrionops (Wilkinson & Gower, 2010) . Distribution: South America. Content: Two genera, 11 species.
Epicrionops Boulenger, 1883a.
Type species: Epicrionops bicolor Boulenger, 1883a by original monotypy.
Diagnosis: The only rhinatrematids with long tails (more than 10 postcloacal annuli). Distribution: Colombia, Ecuador, Guyana, Peru, Venezuela. Content: eight species: (bicolor, colombianus, lativittatus, marmoratus, niger, parkeri, peruvianus, petersi) .
Rhinatrema Duméril & Bibron, 1841.
Type species: Caecilia bivittata Guérin-Méneville, 1838 (Fig. 7) by original monotypy. Diagnosis: The only rhinatrematids with short tails (fewer than 10 postcloacal annuli). Distribution: Brazil, French Guiana, Guyana, Suriname. Content: Three species (bivittatum, shiv, ron).
VII. FAMILY Scolecomorphidae Taylor, 1969
Type genus: Scolecomorphus Boulenger, 1883b.
Diagnosis:
The only caecilians that lack stapes and fenestrae ovales as adults. Wilkinson's (1997) morphological phylogenetic study (those that included seemingly low quality neuroanatomical data), scolecomorphids were nested, without strong support, within the "Caeciliidae" of earlier authors, further adding to the paraphyly of the latter. Other molecular phylogenetic analyses (San Mauro et al., 2004 , 2005 Roelants et al. 2007; Zhang & Wake, 2009 ) have agreed with Nusbaum's (1979) and Wilkinson & Nussbaum's (1995) studies of more traditional morphological data in placing scolecomorphids outside "Caeciliidae". We find the latter hypothesis sufficiently compelling to justify removing Scolecomorphidae from the synonymy of Caeciliidae. Monophyly of the family and of its two genera has never been seriously questioned and is supported by available morphological (Nussbaum, 1985) and molecular Doherty-Bone et al., 2011) data.
Distribution: Africa. Content: Two genera, six species.
Crotaphatrema Nussbaum, 1985
Type species: Herpele bornmuelleri Werner, 1899 by original designation. Diagnosis: The only stegokrotaphic scolecomorphids. Distribution: Cameroon. Content: Three species (bornmuelleri, lamottei, tchabalmbaboensis). 
Scolecomorphus Boulenger, 1883b
Type species: Scolecomorphus kirkii Boulenger, 1883b (Fig. 8) Remarks: The phylogenetic definition reflects the fact that the interrelationships of the Dermophiidae, Indotyphlidae and Siphonopidae are currently the least certain of the higher-level phylogenetic relationships of caecilians. Compared to Old World taxa, very few of the genera included in this Neotropical family have been included in any phylogenetic analyses. Wilkinson & Nussbaum (1992) used the informal term siphonoforms for the group comprising Siphonops, Mimosiphonops and Luetkenotyphlus which they supposed to be monophyletic based on their substantial overall similarity, including several clearly derived traits such as lack of secondary annular grooves and scales and absence of inner mandibular teeth. Molecular data (San Mauro et al., 2006; Roelants et al., 2007) support the association of Luetkenotyphlus and Siphonops (Mimosiphonops is as yet unsampled), and indi-cate that Microcaecilia is more closely related to Siphonops than to any sampled member of any other family recognised here (Roelants et al., 2007; Zhang & Wake, 2009) . Parvicaecilia and Brasilotyphlus and the recently described Caecilita remain unsampled in any molecular phylogenetic analyses, and are included here because they appear to resemble Microcaecilia more closely than any other genus. Lescure et al. (1986) used Siphonopidae for a non-monophyletic subset of "caeciliids" (see Table 1 ) and attributed the family-group name to Bonaparte (1850) , who employed the name Siphonopina for two unspecified American species, probably Siphonops annulatus (Mikan, 1820) and Dermophis mexicanus (Duméril & Bibron 1841) both of which were included in Siphonops at that time.
Distribution: South America. Content: Seven genera, 19 species.
IX. FAMILY Typhlonectidae Taylor, 1968
Potamotyphlidae Lescure, Renous & Gasc, 1986 Type genus: Typhlonectes Peters, 1879. Diagnosis: The only caecilians with fused, sheet-or sac-like embryonic gills. Phylogenetic definition: All caecilians more closely related to Typhlonectes compressicauda than to Caecilia tentaculata.
Remarks: The Typhlonectidae is one of the better-studied families of caecilians, at least in terms of morphological diversity (Wilkinson, 1989; Wilkinson & Nussbaum, 1997 . Monophyly has never been seriously questioned and is supported by the only relevant molecular phylogenetic study (Roelants et al., 2007) and by many synapomorphies (Wilkinson & Nussbaum, 1999) . However, Taylor's (1968) erection of the Typhlonectidae was problematic because it led to "caeciliid" paraphyly, with subsequent workers divided over whether the Typhlonectidae should be synonymised with the Caeciliidae to remove the paraphyly, and used as a subfamilial rank if at all. We prefer to emphasise the distinctiveness of typhlonectids from their closest relatives (Oscaecilia + Caecilia) while simultaneously resolving "caeciliid" paraphyly by recognising both sister taxa at the family level.
Distribution: South America. Content: Five genera, 13 species. (arii, braestrupi, exile, indistinctum, noctinectes, onorei, perissodus, viviparum) .
Nectocaecilia Taylor, 1968
Type species: Chthonerpeton petersii Boulenger, 1882 by original designation. Diagnosis: The only typhlonectids with subtriangular nares, and lacking fins. Distribution: Brazil, Venezuela. Content: One species (petersii).
Potomotyphlus Taylor, 1968
Type species: Caecilia kaupii Berthold, 1859 by original designation. Diagnosis: The only typhlonectids with an anteriorly expanded anal (cloacal) disc. Distribution: Brazil, Ecuador, French Guiana, Peru, Venezuela. Content: One species (kaupii).
Typhlonectes Peters, 1879
Type species: Caecilia compressicauda Duméril & Bibron, 1841 (Fig. 10 ) by subsequent designation of Dunn (1942) .
Diagnosis:
The only typhlonectids with a subcircular anal disc, lungs and fins. Distribution: Brazil, Colombia, French Guiana, Guyana, Peru, Venezuela. Content: Two species (compressicauda, natans).
FIGURE 10. Volume reconstruction of HRXCT data showing skull of Typhlonectes compressicauda (MW 5820). Views as in Fig.2 . Scale bar = 1mm. Scan parameters: a molybdenum target set at 100kV and 155μA; scan data were collected at 2.8 frames per second over 3142 projections in 360˚; reconstructed voxel size of 12μm. Abbreviations as in Appendix.
Discussion
Knowledge of caecilian phylogeny has outpaced caecilian classification in revealing, for example, that some traditional family taxa were not monophyletic, and yet efforts to reconcile the two (i.e., by producing a supraspecific classification of only monophyla) have been limited primarily to acts of synonymy. This, we believe, has been because of a lack of a more detailed understanding of caecilian interrelationships, limited sampling in molecular phylogenetic studies, and a comparable lack of knowledge of morphological diversity. Hedges et al.'s (1993) pioneering molecular phylogenetic work provided compelling evidence of "caeciliid" paraphyly with respect to the Typhlonectidae, but included representatives of so few "caeciliid" taxa as to make synonymy the only practical solution (other than temporary acceptance) of "caeciliid" paraphyly. Even here, synonymy simply shifted the problem of paraphyly from the family to the subfamily level without really resolving it, and brought with it another problem: the subfamilial affinities of the vast majority of "caeciliid" taxa that were unsampled, unstudied and/or of uncertain affinities. These problems explain conservative attitude to the acceptance of proposed changes of rank for the Typhlonectidae, and our desire for a more satisfactory solution to "caeciliid" paraphyly than can be achieved by synonymy alone.
Many caecilian taxa remain poorly sampled and their relationships poorly understood. However, sampling for molecular phylogenetic studies has increased, promoting studies able to address both intrageneric and intrafamilial relationships, and the monophyly of some genera. Knowledge of morphology has also advanced, and has recently been boosted by the large-scale application of CT scanning (e.g., Figs. 2-11 ), which has enhanced our ability to provide familial and generic diagnoses that sometimes depend upon osteology, and increased our confidence that such diagnoses can be reasonably well founded. Molecular phylogenetics has revealed well-supported phylogenetic relationships among a number of ancient caecilian lineages without yet providing a comprehensive genuslevel phylogeny. We propose recognition of nine of these ancient lineages as distinct families, each of which is estimated to have originated in the Cretaceous or earlier (Fig. 1) . With the exception of Caeciliidae and Typhlonectidae, the caecilian families recognised herein are at least as old as the most ancient families in the two other orders of extant amphibians (Anura and Caudata), according to recent molecular divergence studies (San Mauro et al., 2005; Roelants et al., 2007; San Mauro, 2010) . Families Caeciliidae and Typhlonectidae are younger lineages that are at least as old as most families of neobatrachian frogs (San Mauro et al., 2005; Roelants et al., 2007) . Given unevenness of sampling and reliance upon morphological data to assign taxa that are as yet unrepresented in any molecular phylogenetic study, the content of some of the families is more certain than others. Of course, the monophyletic status of most of the families and genera of caecilians needs further testing, and the content and diagnoses of suprageneric taxa should be expected to change with the additional sampling and study that is needed. Frost et al. (2006) provided a familial level classification of caecilians that relied upon only monophyla but which lumped much caecilian diversity. It has served as a stimulus to our proposal of what we hope will be a usefully more finegrained classification that also does not depend upon any non-monophyletic groups and which, in turn, we hope will also provide a stimulus to further work. 
